A system for breeding from obese male mice (ob/ob) by restricting food intake is described. It is shown that a 40% reduction in food intake at
6-!-8t weeks of age is optimal in the colony under review. Males on restricted diet did not mate immediately but went through a period of adaptation; the mean time before vaginal plugs were observed was 30 days.
Subsequent vaginal plugs occurred on average every 17 days and 69 % of these matings resulted in litters. Under optimal conditions over 90% of all obese males set up on restricted diets mated and sired young. DER The obese-hyperglycaemic character was first observed in a stock of mice at the Jackson Memorial Laboratory, Bar Habor, Maine, U.S.A. and was shown to be due to homozygosity for a recessive gene ob (Ingalls, Dickie & Snell, 1950) . Since then the gene has been introduced into a variety of mice including the C57BLJ6J, and various non-inbred animals.
Female obese mice are genetically sterile but can be made to ovulate by injection of gonadotrophic hormones.
Ova have been transplanted into normal foster mice with resulting litters showing the obese factor (Runner & Gates, 1954) . Smithberg & Runner (1957) induced copulation with gonadotrophic therapy and maintained pregnancies with progesterone injections.
However, these are relatively complicated and time-consuming methods which are not practical in the majority of research establishments. Westman (1970) stated that obese males (obJob) bred only occasionally, and that matings would only be satisfactory between heterozygous carriers.
However, Lane & Dickie (1954) found that although obese males fed ad libitum did not breed, they did produce motile sperms, and some would mate if their diet was restricted.
MA TERIALS AND METHODS

Animals
The colony came to us from Aston University, Birmingham.
It consists of non-inbred stocks into which the Bar Harbor obese gene ob has been introduced.
We have maintained it as a closed non-inbred colony for 4 years, and the mouse colours are white, light brown, dark brown, and brown and white.
Housing and bedding
Obese males on restricted diets were housed singly in transparent polycarbonate cages measuring 290 X 220 X 105 mm. Double sheets of blotting paper were used as bedding and were changed 3 times per week. The rooms holding the mice measure 4.0 X 2.9 x 2.9 m high.
All monogamous pairs of normal mice were housed in identical cages but were given sawdust as bedding material.
Temperature, humidity, ventilation
Room temperature ranged from 19.5 to 22.0°C, relative humidity was approximately 55 to 60 %, and there were 8 to 10 air changes per hour.
Lighting
There were 2 lamp-fittings in each room, each holding a pair of 8 watt fluorescent tubes, making a total output of 32 watts. This wattage gave out a dull light which was an original design of the Animal Unit and was not introduced to enhance breeding performances. The lighting in each room was controlled to 12 hours light and 12 hours darkness, the light period being from 0800 to 2000.
Feeding
The food for obese males was a meal (Heygate & Sons Ltd, Bugbrooke Mills, Northampton) of the same formula as the standard Thompson Rat Cubes.
In order to find the average daily food intake of the normal and obese animals in the colony, 3 obese males and 3 normal males were given 20 g of food of known moisture content daily for 12 days. After 24 hours the remaining food was dried in an oven at lOODCfor 24 hours and weighed, and the .amount of food (expressed in grams dry weight) that the mice had eaten was calculated.
Of 17 obese male mice of 6t to 8t wks of age, lO were fed 5 g per day (which was slightly less than the dry food intake of a normal mouse fed ad libitum, see Fig. 1 ), and 7 were fed 3 g. All bodyweights were recorded at approximately monthly intervals. :c:t? Another 14 obese mice, together with 14 normal controls, were put on restricted diet at exactly 6 weeks of age. 7 were fed 5 g of food a day and 7 fed 3 g. Finally, 7 obese males plus 7 normal controls were fed ad libitum: body weights of all animals were recorded weekly.
All obese mice and normal controls received food placed in petri dishes between 0900 and 1100 each morning, allowing time for most of the food to be consumed before introduction of the normal females in the late afternoons.
Monogamous pairs of normal mice that were possible carriers (i.e. heterozygotes) were fed ad libitum with Carworth Dixon CDDM mouse pellets (E. Dixon & Sons Ltd, Crane Mead Mills, Ware, Hertfordshire). 
Breeding methods
Restricted diet. Between 1600 and 1700 each day, normal female mice were placed one in each cage holding an obese male, and the following mornings the presence of vaginal plugs in the females was ascertained as the criterion for mating. Any females with plugs were placed in single boxes and the dates were recorded and males identified. Females with no plugs were returned to general stock boxes and re-introduced to the males on a rota basis.
Monogamous pairs.
This system was re-stocked from litters sired by obese males on restricted diet, and at present provides the main bulk of the production. Fig. 3 . 24-week-old mice. From left to right: obese males fed 3g, Sg and ad libitum; normal mouse fed ad libitum. Bodyweights 24.0, 39.4, 77.5 and 37.1 g respectively.
RESULTS
Food intake
Food intakes of 3 and 5 g per day by the obese mice amounted to approximate diet reductions of 64 % and 40 % respectively. Obese mice fed ad libitum were consuming about 3S% more food than normal control mice of the same age (Fig. I) .
Rate of growth on a restricted diet
Figs 4 and 5 show the growth curves of normal and obese mice fed 3 and 5 g a day from 6 weeks of age, and those fed ad libitum. The results indicate that the normal mice show an initial fall in bodyweight on both restricted diets, but then the weights remain constant at from 20-25 g; the normal mice fed ad libitum show a steady slow weight increase up to 24 weeks, reaching about 40 g at this time. The obese mice showed that with 5 g of food intake the bodyweight was maintained constant at about 30 g (a weight slightly exceeding that of the normal mice on an equivalent food intake), but that on 3 g a day the fall in bodyweight is much more marked and stabilises itself at about 20 g. The obese mice fed ad libitum reached a bodyweight of about 80 g in 24 weeks. Of the 7 animals observed in each of the groups investigated on 5 and 3 g a day, 4 and 3 normal mice respectively survived for up to 24 weeks, and 6 and 4 obese mice. There were no deaths among the mice fed ad libitum.
The obese mice restricted to 5 g of diet at a slightly later age (6t-8t weeks) reached their maximum weight in the range 38-58 g, the average being 43 g, over a period of 1 year. A controlled time course of growth on this group of animals was not carried out.
Influence of a restricted diet on mating
The results obtained with obese male mice kept on a restricted diet from 6 weeks old, and from 6t-8t weeks old are shown in Tables 1 and 2. The results are from an average 3 matings per week, and Table 1 shows that the first vaginal plugs due to obese males did not occur immediately, the minimum time being 13 days. Table 2 shows that there was a very large increase in the number of litters produced by obese male mice restricted to 5 g diet from 6t-8t weeks of age. had been found subsequently bore litters). Animals restricted to 5 g when younger had impaired breeding activity (Tables 1 and 2). Obese males given only 3 g of food a day from 6!-8! weeks of age again did not show optimal breeding activity (Tables I and 2 ).
It is of interest to note that normal mice fed 5 g of food a day showed a levelling off in weight and a decrease in fertility although this food intake is not far below normal for the normal animals (Fig. 1) . This perhaps was due to the 'stuff and starve' method of feeding.
The practical importance of these studies will be obvious to anyone involved in breeding obese mice. During a period of I year no obese male mouse fed ad libitum produced a vaginal plug and a subsequent litter. In this period the average number of obese mice on 5 g of restricted diet, kept solely for breeding and colony maintenance, was 20. These have supplied on average 3 litters per week of known heterozygotes and obese mice. It is our policy to maintain about 50 breeding pairs of possibly heterozyous mice. These are now all derived from litters produced by obese males. Every pair which has bred has without fail produced obese mice by the second litter.
Calculations have determined the recessive I :3 ratio of obese to normal.
It is now possible to pair female carriers with obese males so that subsequent litters show the I: I ratio of obese to normal.
Only 2 animals on restricted diet under optimum conditions failed to produce litters in the breeding colony. Thus 90% of obese male mice ob/ob do mate and sire young.
An increase in the proportion of obese mice from 12 % to 34 % has occurred in I year in the colony under review.
None of these techniques can be carried out successfully unless the technicians employed in the day-to-day running of the colony are completely reliable.
Accurate food weighings must be carried out on accurate balances to keep obese mice within certain weight limits or breeding activity will diminish. The normal females must not be kept with diet-restricted males for more than 2 consecutive days in order to avoid chronic starvation in them.
